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ABSTRACT

The results of a radiological survey of 100 elevated gamma radiation anomalies in the

Niagara Falls, New York, area atep,",.n.,d in this report. These radiation anomalies

were identified by a mobile gamm? ,."*ing'urvey during.the period october 3-16' 1984'

and were recommended for an onsite ,;;;;e"irrmin" Ir it e 
"teuated 

levels of radiation

may be related ," ii" iiunrporr",ion of radioactive waste material to the Lake Ontario

ordnance works for storage. In this ,"*"t,-i"aiological measurements included outdoor

gamma exposure ,";"r;t 1"; above ttr" zu'iac"; outdoor gamma exposure rates at the sur-

face, range of gamma exposure_rat". aoring r";n; and uranium, radium' and thorium con-

""nitutioit 
in biased surface soil samples'

The results show 3g anomalies (35 located atong pletcher Road and 3 associated with

other unretated locations) were folnd ;;;J F;;merly utitizeo Sites Remedial Action

program (FUSRAPt-r"r*ai"f action^guid"iin" and were recommended for formal charac-

terization surveys. (Sin"" the time 
"f 

,iiil"*tV, **9911f u"tiont have been conducted on

the 3g anomalies identified as exceedin;;usRit guio"lines, una tn" radioactive material

above guidelines hJ;;; i"'',ou"d.) 
tinl"t"t*fG 

62 anomalies are associated with

asphalt driveways 
""d;;rkfi 

iots, whici;J " 
phoslhate tiug *ut"tial (previouslv iden-

tified as cyclowonastonite, synthetic- dio): Thi, ,orryorug iaste material was used for

bedding under 
"rJ;il;iu"r, 

uno r"-g"tiJr"r .er*"I 
applic-ations' Most of the contam-

inated soil and rock samples^g,9llected it tt'" la6er 
"nom"filt 

nua approximately equal

concentrations of ;'?t#;;"ti*u *0, th"refore'-ut" not i'iatea to materials connected

with the Niagara Falls Storage Site iitfi'Ssl' i"'toeing maieriat that was transported to

thE NFSS.
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INTRODUCTION

A mobile gamma scanning survey was conducted of some streets in Niagara Falls, New

york, and the surrounding area by the nuaiotogi"al Survey Activities (RASA) group of

oak Ridge Nutionniiu-uirutorv (onNiia'ttitte it'" .p"'iJa-o"iou"t 
j-to' tga+'r The

area covered during the survey is shown-in Ft* i The puroose of this mobile scanning

survey was to identify all detectable ealma radiation anomaliis that may be related to the

transportation of raiioactive waste J;;l to the Lake Ontario Ordnance Works for

storage. A, u ,"rult-o-f tni, u"tiuit', rOO'uiotuti"' in the Niagara Falls' New York' area

were identified as having elevated f"u"f' oiiuaiution and were ricommended for onsite sur-

veys. Three uno.ii"r'( iilr#s!,.u"d ;;?), l".ated.at the junction of Highwavs 18 and

r04 ('RNL/RASA-s si+01,2 {iel.rw3y"ii"unJ 
Military ni"iiiinnpfilnsA-ss/+z)''

and Buffalo Avenue und Hyd" Park-BoulevuiJ tOnlfl/\aSl-4S741)'a respectively' have

been previourry ,";;; io .*r""a u s. i6;**l or e*tev (DoElF:1t":lt utilized

Sites Remedial Action program (FustApi""*roiut action guid"tin"r.5 The oRNL sur-

vey of both sides oi-pf"t"t-r, RoaA t"ur-onlV a colflrpatory 
-survey' 

ut-jl" area had been

previously ,o*"y"d 
-O; 

* \idg"- 
et#i"t"O Universitls (OiiAU)'5 Anomalies 1

through 23 (south ,iA" of Pletchei n""Jl,-i+ through ll inoritt side of Pletcher Road)'

and 34 through 35 (south side of old Pffier Road) 
-have 

been remediated'

Radiologicalsurveyswereperformedatthel00anomaliesbymembersoftheRASA
sroup at oRNL ;;;i"s ,t" p"rr*.fiy-i;ii,-r.las. enomulv locations.are shown in

Figs. 2, 3, and *. 
"Ti""p"in9'r" or the iadiological surveys at these anomalies is to deter-

mine if contaminated material, ur" p.","ii, 
"iE, 

if so' to 
-determine 

if they are- in excess of

remedial action guidelines established il;h;ft"g"* nult Storage Site (NF-SS) in FUS-

RAp. This report provides the radiffi;t;;y t;sults-J itt"-tOO anomalies identified

by the mobile gamma scanning van'

SURVEY METHODS

Radiological surveys of these anomalies included: (t)-gamma exposure rates' (2) a

samma scan of tr,""liirl' ;ilJ;;;f#;fi;;;;, "nd 
(li samples of outdoor soil' A

comprehensive Oescriition oi th" ,uru"y-*'thods and instrumentation has been presented

in another rePort.'

SURVEY RESULTS

Typ ica lbackg roundrad ia t i on leve l s fo r theN iaga raFa l l sa teaa lep resen ted in
Table 1. The data are provided for 

-poipor", 
of comparison with the survey results

presented in this section'

All measurements presented in this report are gross readings; background radiation lev-

els have not been ,"ti,r"""J. Simifarfvi-i"Jg'iona "on'"n-t*tions 
have not been sub-

tracted from radion""iiat concentrations in soil samples'
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GAMMA MEASUREMENTS

South Side of pletcher Road

Results of gamma exposure rate measurements taken at 23 anomalies on the south sideof Pletcher Road are presented in ruurc ,: .a#;6;1h, g"rnn," exposure rares scanned23 to 86 pR/h (microroentgens* p"r.trour) i" -t:it'(b.9_ml ,"ia" #J;i;s the edge ofthe pavement, and ll to l7 rR/i-"toog i 1_flt-oJ-iii'*i-ae band from the pavement tothe ditch' Gamma exposure rates at I ir above ,lr gt"""a surface ranged from l r to 23rR/h and averaged 16 rtR/h' Gamma exposure rates at the ground ,uif"* ranged from29 to 230 rR/h and averajed 59 pR/h Til;;;;,oi"o,.u exposure rate (230 rR/h)was measured at 9960 feet (26gg m),'scanning east from breek Road (anom ary #23).
North side of pretcher Road and south side of ord pretcher Road

Results of gamma exposure rate measurements taken at 12 anomalies on the north sideof Pletcher Road and south side or ota pbtchei R;;;r" presented in Tabre 3. Gen-erally' the gamma exposure rates on the north .id;-;i pletcher Road scann d 20 to 57pR/h in a 2'ft (0.6-m) wide band arong the rag" 9iin, pa"ement, and 9 to lz pRlh aronga 2-ft (0'6-m) wide band from the pavement to the ditc^h. Gamma exposure rates at r mabove the ground surface ranged rrom rz to^zl yniiand averaged 19 pR/h. Gammaexposure rates at the ground surface ranged from' 2i ioTl *n/^n and averag d ar pR/h.The maximum gamma exposure rate measu r! !]] pR/h) was found on the south side ofold pretcher Road 570 fe€t (r7r mjeast of the ioe ,riti"n* (anomary f35).
Lewiston, New yorkn Area

Gamma measurements were taken at 12 anomalies located in the lrwiston, New york,area as noted in Table 4' Gamma exposure rates at l m above tn" g;nl-;f"* rangedfrom I I to 200 u\1h a1! averaeed ii pn/r,. c".-" .rpolure rates at the ground sur-face ranged from 29-to 7ry fR/-t "J 
*r"g"d 106 ,.Rfh. The.maximum g'mma expo_sure rate measured (710 pR/h) was found in1 small ui"'" 

"ppro*i.ately l0 it ,"ioe (3 m)
iJJlilJli:n) 

in length along a ditch and gr""rt dluri", 
", 

738 upper Mountain Road

Northeast of Niagara Fells Area

Results of gamma exposure rate measurements taken at 12 anomalies northeast ofNiagara Falls are presented in Table 5. Gamma 
"-p"r"i. 

rates at l m above the groundsurface ranged from 16 to 49 pR/h una-""1r".ged 2g'rrR7h. Gamma exposure rates at theground surface ranged from'26'to 140 
fR/l lJ il"g"d s7 p./h. The maximumgamma exposure rate' 140 pR/h, was found in the 

-*,iit 

""rt 
corner of a residentiar

i'i#LlJfftiriii**"g r0 it wioe-(g 'j1v-rj-n & ,nl i" I""stil ̂l'ziz+Mlitary

rrhe roentgen (R) is a unit which was defined for radiation nrot11i9n purposes for peopreexposed to penetrating x rays or garnma radiation. e rl"t"t*itgen (pR) is one millionth of aroentgen' A milliroentgen (mR) is one thousandth of 
" 

td;;;; one thousand microroentgens.
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Grand Island-Tonawanda Area

Results of gamma exposure rate measurements taken at six anomalies in the Grand

Island-Tonawanda area are presented in Table 6. Gamma exposure rates at I m above

the ground surface;;;;J ffu 9 to^34 pR/h and avelaged 23 pRlh' Gamma exposure

rates at the ground ,oifu"" ranged froniii lo 1a0 r'R/h and averaged 5? pR/h' The

maximum gamma exposure rate (169-rrR/tri *ut *"asuied in a culvert northeast of 3060

Grand Island Boulevard (anomaly #63)'

Niagara Falls, New York' Area

Gamma measurements were taken at 35 identified anomalies l0cated in the Niagara

Fa l l s ,NewYork ,u , "uu ,no ted inTab le? .Gammaexposu re ra tesa t lmabove the
ground surface runJ"o-rrorn_e^t" sqln/h and3lgraged 26 rrR/h. Gamma exposure fates

at the ground surface ranged from 17 uiioo rnll aia-averaged 60 pR/h' The maximum

gamma exposure ; afg p.R/h) ,"u, .ru,ured at the surface of a gravel driveway at

6901 Buffalo Avenue, region #4 (anomaly #81)'

SOIL SAMPLING

Sixty soil samples were taken at 53 anomalies' These biased samples were selected

from positions having elevated gu*lnu t*p*e rates' The locations of the samples are

shown in Figs. 5, 6, and 7, and the resulis of analysis are presented in Tables 8 through

14. Single soil samples were taken from the surface (0-15 cm) at areas of elevated gamma

radiation. In many instances, a sample could not be taken because the ground was too dry

and rocky or the anomaly was associated with asphalt pavement'

South Side of Pletcher Road

The concentration of 226Ra in 13 soil samples taken on the south side of Pletcher Road

ranged from t2 to +go psile(pi"o.uii"ri per gram) and averaged 79 pCile' The max-

imum concentration of 226pu in soil i+lO pCi/-g) -Ylt^:l*pled 
at anomaly fr23' approxi-

mately 8960 ft tZOgg m) east from Cieek noii't11rO02Bf)' Uranium concentrations in

the soil ranged rro.-r.i'to 5.0 pci/g and averaged z.3^pcilgi I!.-.rya{mum 
concentra-

tion of 23EU (s.''pciTel ,nu, ufro io:onJ at anoiraly #2a (NF00281). Concentrations as

high as 4.1 pCi o{zlz}fi'n"r gram or *1were sampl"d ut unotaly f;23 (NF002BI)'

NorthSideofPletcherRoadandSouthSideofoldPletcherRoad

The concentration of 226Ra in seven soil samples taken on the north side of Pletcher

Road and south side of Old Pletcher noa!,ung"d frgm 23 to 120 pcile and averaged 47

pci/g. The maximum concentration 
"ifin" 

ii soil (120 pci/g) was sampl-ed at anomaly

135, south of olJ pletcher Road, appioximately 570 ft (171 m) east of the KoA entrance

*Thecurieisaunitusedtodefinetheradioactivityinasubstanceandequalsthatquantityof
any radioactive isotope undergoing Z.Z'* lOi' disintegrations per minute' The picocurie is one

million.millionthofacurie,orthatamountyielding2.2disintegrationsperminute.
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(NF00285)' uranium concentrations in the soil ranged from 1.3 to 3.0 pci/gand aver-aged l-'8 pci/e. The maximum @ncentration og zreg (3.0 pci/e) #-Jso found atanomaly #35 (NF00285). Concentratiors as high as f .Z'p-i;-ttiTh;r*rr". of soilwere sampled at anomaly ff26, north of Pletchei Road, approximately l29g ft (3g9 m)west from Harold Road (NF00284).

kwiston, New York, Area

The concentration o;226p" in nine soil samples taken in the Lewiston, New york, arearanged from 6'0 to ryO ?ci/e and averagel iz pcilg. The maximum concentration of226pu in soil (rto-pci7t) ouJ1"*pH 
-uiunorn"iy #ii, atthe junction of Highways lgand 104 (ORNL/RASA-85/40)2 (NfOOZgSf). Ur"nium concentrations in the soil rangedfrom l'0 to 70 pci/g and averaged 18 pci/g. The maiimum concentration 

"f-tlt'?;dpci/d was found at anomaly ̂;lt, llt upprt Mountain Road (NF002Bi;). concentra-tions as high as 560 pCi o1 23211 per gr:rm of soil were also sampled at anomaly f,43(NF002Bs5).

Nortbeast of Niagara Falls Area

The concentration of 226Ra in 12 soil samples taken northeast of Niagara Falls rangedfr9-m- l'2 to 40 pci/g and averaged A pci/i. The maximum concentration of 226Ra insoil (40 pci/d was sampled at anomaly #sr, Vilit"ry Road approximately 400 ft (120 m)north of Highway 3l (ORNL/RASA-Sj/42)3 (NFfifZnlll. Uranium concentrations inthe soil ransed from l.l to 33 pci/gand aveiaged l0 pcrig. The maximum con@ntration
gf "tu lllpqtl_gl was sampled ai inomaly #sr, watie, s. rozor"nski co., Inc., 1865 3rdAvenue (NF002848). Concentrations as trigh as 45 pCi oizrzfn ;;;;;if soil werefound at anomaly #52,2924 Military Road (NFOO2B30).

Grand Island-Tonawanda Area

The concentration of 226Ra in seven soil samples taken in the Grand Island-Tonawandaarea ranged from 1.4 to 25 {i/g and averaged-6.3 fii/g. uranium concentrations in thesoil ranged from 1.2 
:?"Z6.pgi/g^."{ u"er"g"d a3'pciie. The maximum concentrations

"l'111" \?1p9i/d,1t?^ qle p-ci7gl, 14 11'_u (26 pci/s) in soil were sampred at anom-aly ff63,3060 Grand Island Boulevard (NF002B43).

Niagara Falls, New york, Area

The concentration of 226Ra in 12 soil samples taken in the Niagara Falls, New york,
area ranged from 4.1 to-lfO pci/g and averaged 37 pci/g. The maximum conc€ntrationof 226Ra in soil (150 pCi/g)'was-sampled at anomaly f,87., near the junction of BuffaloAvenue and Hvde park Boulevard (ORNL/RASA-8i1i'1yi (Nroozni+j.--uiunio- 

"on-centrations in the soil ranged from 3,1. lo 52 pci'/g 
"na """r"g"d 

'zz 
pci1g. Themaximum concentratign 

9f_',tu (s2 pci/g) was ,".pi"o at anomaly #gl, 6901 BuffaloAvenue (Region #1, NF002B21A). concenlrations as iigtt 
", 

io pci-Lr'ririt-;, gram ofsoil were found at anomaly #9r,2434 willow Avenue (nFooznco).
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SIGNIFICANCE OF FINDINGS

As a result of the ORNL onsite survey of J09 anomalies in the Niagara Falls' New

york, area, three anomalies (#47, #sl,i"i nazl, located at.the junctions of Highways 18

and 104 (oRNL/RASA-8si40)" H'-si;;il ii 1o Militarv Road (ORNL/RASA-

85142\,3 and Buffato^;;;J uod uya"'p"it goutrnato (o{NL/RASA- 85-/41)'a were

found to exceed FusRAp remedial u"tion goiJrrines. and were recommended for formal

radiological cfraracteiizaiil" ,"*"Vt.t ilg; anomalies' in addition to the 35 anomalies

il;;;;ng Pletcher Road, have been remediated'

The remain ing 62anomalies do not result from materials connected with NFSS' Con-

taminated rocks at several anornalies ffired to be a porous, slag material (previously

identified 
", 

cyclo*oitu'tonit", CaSioii'i This rockv-sla'g YTt:.^,T-":erial 
was once

involved in the electrochemical producti"" 
"f 

elemental pi'o'pfiotous using uranium-bearing

raw materials and reportedly originateJ from the former Oldbury Furnace in Niagara

Falls, New york. prruio.r, i"Oiofogi"ui surveys in the-greater Niagara Falls' New York'

area have revealed ii", tt i, material ;;;;J for bedding under asphalt surfaces and for

g"n"tuf gravel aPPlications'e

Essentially all the contaminateg^ soil and rock samples collected h-ad approximately

equal concentratio#lf;4;';;;ru.'^ iti, indi"u,es that 226g" and 23Eu are nearlv in

secular equilibrium and, further.or",- ,ugg"ti* tft"t the rocks probably originated fro1 a

singular source. 
-fft"iit.-Z 

32 in this 
-l-atter 

slag or rock is believed (from prevrous

analysis) to be tied up in monazite--inclusions ii the material'IO The origin of this

thorium-bearing material is unknown, U* p"ttiUfy was from some type of mineral extrac-

tion in the Niag#"ffis-a;;;*id" rin" anomaliis are attributabre to slag material with

elevated amounts of thorium, anomalf iiz tlgg_u?P"t Mt. Road), anomalv #43 (738

upper Mt. Road), anomaly #52 \2:2; 
ililtt& noadl' anomaly #63 (3060 Grand Island

giui.), and anomaiv #y dqi4 willow Avenue)'

SOUTH SIDE OF PLETCHER ROAD

Measurements of the gamma exposure levels outdoors at 23 anomalies determined that

the exposure rate at I m-above the ground surface ranged from 1l to 23 pR/h and aver'

aged 16 pR/h. roi.o.puriron, ttr-ry"fi.;;;;k;;""nifot the Niagara Falls' New York'

area is 9 s.R/h, and the background i", tttt state-of New Yorklr'r2 ivetages 9'5 pR/h and

ranges from 6.8 to 13 pR/h (one standaJdeviation) based on 51 measurements' Thirteen

soil samples takeri rr"'n 
"n"'naties 

in itris area had concentrations of 226pu in excess of 93

times average background levels, *nif"^iit ti\f fon""ntration was 2'4 times average back-

ground levels.

Theratioof226Ra623sgactivityisconsistentwith.contaminatedmaterialoriginating
fromtheNFss.Theconcentrationofth",,nucl idesattheidentif iedanomalieswasfound
to be in excess of relevant FUsRAp lr-raiur action guideriness (i.e., the weighted av€rage

in excess or s pciTi;i;*R"-;;; ioo tn'in the upper 15 cm of soil)'
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NORTII SIDE OF PLETCIIER ROAD AND SOU1Ii SIDE OF OLD PLETCIIER ROAI)

Measurements of the gamma exposure levels outdoors at 12 anomalies determined thatthe exposure rate at I m above tie ground surface ranged from 17 ti zs pR/h andaveraged 19 pR/h' For comparison, tie typical u""tgto*e for the Niagara Falls, NewYork' area is 9 pR/h, and tire background for the sLte of New yorklfat 
"uerag". 

9.5r.R/h and ranges from 6.g to l j pR/h (on, ,t"no"ro deviation) based on 5lmeasurements' s:u:l soil samples taken from anomalies in this area had concentrations of226p" in excess or ss times- aieragJ backgrounJ ilil; while the 23su concentration was1.9 times average background levels-.

The ratio of 226Ra 6 23Eg activity is consistent with contaminated materiar originatingfrom the NFSS' The concentration of these nuclides at the identified anomalies werefound to be in excess of relevant FUSRAP remedial-action guideliness 1i.e., the weightedaverage in excess of 5 pci/g of 226Ra over 100 o,t i*t. 
"'pp"r 

15 cm of soil).

LEWISTON, NEW YORK, AREA

Measurements of the gamma exposure levels outdoors at 12 anomalies determined thatthe exposure rate at I m uu9"" the ground 
-rltf1"" ,uog..d from I I to 200 pR/h and aver-aged 35 rtR/h' Fo1 

1m-narison, the-typical backgrouni io, the.Niagara Falls, New york,area is 9 p'R/h, and the background for the state-of New yorkl r,r2 iverages e.s pnTh anoranges from 6'8 to 13 pR/h (one standard deviation)-based on 5l measurements. Ninesoil samples taken from anomalies in this area h"d ;;;;irations of 226Ra in excess of 49

;'ffilff:,tJ 
background levels, while the uteu [r-;;iii ion was le ti.rrl"rr"ge back-

with the exception of anomaly #47 (iunction of Highways lg and 104,ORNL/RASA-85/40),2 which has been previorrsiy reporred to exceed FUSRAP remedialaction guidelines,5 soil analvses indicate ,i; ,ruil; ;;:ir"u;;";;;;'ilr. uppro*i-mately equal' The anomalies from this region are associated with phosphate slag materialused as bedding for 
3:q\alt driveways and-fill appricaiions-and are not related to materialsconnected with the NFSS, incruding material tn#*", ii"isported to the NFSS.

NORTIIEAST OF IYIAGARA FALI.S AREA

Measurements of the gamma exposure levels outdoors at 12 anomalies determined thatthe exposure rate at I m above the ground. surface ,ungJfror 16 to 49 pR/h and aver-age'd 28 pR/h. Fo1 gompalson, the typicar backgrou;ji;, the,N^iagara Falls New york,area is 9 p'R/h, and the background ror tne stateif r.Iew yortlll2 averages e.s pRTh anaranges from 6'8 to 13 pR/h (one standard deviation) basea on 5l measurements. Twelvesoil samples taken from anomalies in this area rr"o *n*itiations of 226Ra in excess of 16

;'ffiffi:ir: 
background levels, while thc 

"tu;n;;;;;;n was l0 times average back-
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with the exception of anomaly #51 (near junction of 
.Highway 

31 and Military Road'

oRNL/RAsA-8s/4;;,i*t'i,t,ltl":J,liiltiiili::t"*i:::1,ry;H'Til'illl
""ri"" 

it"iOelines,5 soil analvses indicate tT: 
::::"l'j} *t,il 

"i"r"it"t" 
slag material used

mately equal. ano*uries irom this -"ry.";;; 
associated with phosphate slag ma

as bedding for asphalt driveways an9 fifi 
"pprJ"ti""t 

and are'not ielated to materials con-

nected with the NFss, including material litut tnu* transported to the NFSS'

GRAND ISLAND-TONAWANDA AREA

Measurements of the gamma exposufe levels outdoors at six anomalies determined that

the exposure rate 
"i 

i .-"uove the t."#;;;ru." *ngta from 9 to 34 pR/h and aver-

aged 23pR/h. no, .o.purison, the dt""l i"-.te-l$".t iit uiuguta Falls' New York'

area is 9 pR/h, una ,n" iackground f;l; ,ur"if ** Votli {tz iu"'ut"s 9'5 pR/h and

ranges from 6.g ," fT rnlt,ioo" ,tuni"iJ a""i"*ion) based on 51 m€asurements' Seven

soil samples taken frol-ario-"ti", in tf'l'-u'"u had concen;;t of 226Ra in excess of 7'4

times average background levels, *o* ;; t'\J concentration was 6'6 times average

background levels' 
' '1err ---^^-+'d rately equal'

So i lana lyses ind ica te tha t226Raand23sUconcent ra t ionswefeapprox ln
Anomalies from this region u* u"ro.iliJa *i'h pho'ptt"ttliug material'used as bcdding

for asphatt driveways una nu ?e+t.{;;";J;r; 
*! tii"'"Jio materials connected with

the NFSS, including material that was transported to the NFSS'

NHGARA FALLS, NEW YORK' AREA

Measurements of the gamma exposure levels outdoors at 32 anomalies determined that

the exposur, ,urJ 
"i 

L---"u""" tt 
" 

gro*d surface- r1ifi from 9 to 86 pR/h and aver-

aged 26rrR/h. i** *.p"rison, the iypical background f- lft" Niagara Falls' New York'

area is 9 p.R/h, unO ,r," iackground iJfi"# t.j".oi N;;"titl'rz iu"'"s"s 9'5 pR/h and

ranges from 6.8 io * pR/h (one ,t"Jrrd J;oiation) based on 51 measurements' Twelve

so' sampres taken from unomalies ii-this area had ,on."i,i*tns of 226Ra in excess of 44

times average background levels, *hil;il;[u-"on"'nt;;;i;;"t 
23 times average back-

ground levels'

With the exception of anomaly, #8? (le?r it:"1'j1-d Buffalo Avenue and Hvde Park

Boulevard, ORNi/RASA-85/41),*"which hai been 6il;it reportei'to exceed FUS-

RAp remedial action guiderines,5 ,oii'unuivr"s indicate ;;;-trdR" and 23Bu concentrations

were approximately equat. .Th". "i;;;i;-iio* 
this re'gion aie similarly-.associated with

phosphate ,rug *ui"riat used 
", 

b"#il;'i", "tptt"rt 
a'in"'*"yt and fill applications and are

not related to maieriats connected ;h",h" Niss, in"ruiinl rnuierial that was transported

to the NFSS'

NOTE: Since the time of this survey' remedial

uno-"'fio'ia"itifi"A as exceeding FUSRAP guidelines'

lines has been removed'

actions have been conducted on the- 38

il-ihe iaaioactiue material above guide-
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Table 1. Background radiation levels in the Niagara Falls area

Radiation level or

radionuclide concentration
Type of radiation

measurement or samPle Range Average

Gamma exposure rate at 1 m

above floor or ground surface (pR/h)"

Concentration of radionuclides in soil

(pci/e)b
238g

226Pu

8-10 9

0.76-r.2 0'96

0.48-1.2 0'8s

"ValuesobtainedfromfourlocationsintheNewYorkarea.
bso' samples obtained rro,o ,i* locations uroo-J irt" Ni"g"t" Falls area'r3
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Teble 2. Results of !!e gamlrs exposure rate melsurementsoutdoors on the south side of pretcher i;J----
(Distance measurements in feet scanning east from creek Road)

Gamma expocure rates
0rR/h)

Anomaly
number

Distance
(ft)

Gamma
exposure

rate at I m

QarnrnS
expocure rate
at the surface

Range of gamma
exposure ratc
during scan

tuR/h)
I

2

3

4

5

6

7

E

9

l0

l l

t 2

l 3

t4

l 5

l6

t7

l 8

l 9

20

2 l

22

23

2200

2950

3950

't080

4300

4880

5775

6460

6875

7025

7l 38

7t92

7312

7340

7407

7452

7525

7ffi

7915

7927

8343

8628

E960

t4

23

l6

a

a

t 7

a

l 6

l 5

l 3

a

a

l 9

a

a

t7

a

20

l l

37

86

57

49

49

63

49

43

34

43

49

49

5 l

49

49

29

49

57

7 l

49

49

57

230

I l-86

I l-86

I l-86

I l-86

I l-86

I l-E6

I l-86

I l-E6

I l-86

I l-86

I l-86

I l-86

I l-86

I l-86

l l-86

I l-86

l l-86

l l-86

I l-86

I l-86

I l-86

l l-86

l l-230

a

a

a

a

sReading not taken.
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Table3.Resultsofthegamgoerpo:ureratemeasuremgntsoutdoorsonthe
north ,iau or piti"i* Road ioo to"n tne of old *IttY 

::11',
dJJ;;"rrrt."t' in feet scanning west from Harold Road)

Gamma exposure rates
(pR/h)

AnomalY
number

Distance
(ft)

Gamma
exposure

rate at 1 m

Gamma
exposure fate
at the surface

Range of gamma
exposure rat€
during scan

tuR/h)

24

25

26

27

28

29

30

31

32

33

34

35

746

1 169

1298

1488

2333

2363

2530 (large area)

2168

2844

6170

Old Pletcher Road
490 feet east
of KOA entrance

5?0 feet east of
KOA entrance

g

a

20

t7

20

a

t 9

a

a

t 7

a

23

33

29

31

46

57

33

34

33

33

57

33

11

9-57

9-57

9-57

9-57'

9-57

9-57

9-57

9-57

9-57

9-57

9-57

9-57

"Reading not taken'
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Table 4. Results 
",t_* r:r*a expo*,re'te measmements outdoorsir the Lcwiston, New york,..*

Gamma erposure rates
0.R/h)

Anomaly
number Location

Gamma
exposure

rate at I m

Gamma
expocure rate
at the surface

Range of gamma
exposure rate
during scan

0rR/h)

36

37

38

39

t7

22

29

20

20

t7

43

200

a

l l

t 4

l 6

961 Ridge Road

House between gg9
and 9I3 Ridge Road

l0E4 Ridge Road

Circle gravel drive
south side Ridge
Road at Tp45

l0ll Upper Mt. Road

783 Upper Mt. Road

789 Upper Mt. Road

738 Upper Mt. Road

4977 Creek Road

4979 Creek Road

4945 Creek Road

Junction of Highways
It and lO4 (NE side
of lM and l8)b

49E6 Creek Road and
adjoining lot

34

34
rL34

r4-34

r449

1743

17-57

t743

29-130

r7-7r0
a

t7-29

tL29

t4-77

17-{o

n
4l

42

43

4

45

46

47

49

40

57

43

130

7t0

a

29

29

77

40
48

l 6

rAnomaly not found.
oB. A. Berven, Results of Radiotogical Measurementsways I8 and IO4 in Niagora failsi iew york, OakORNL/RASA-85/40 (Deceluer r giJl.

lg-ken at Jurrction of High-
fudge National Laboratory,
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Table 5. Results of the gamma exposure rate measurements outdoors
northeast of Niagara Falls area

Anomaly
number Location

Gamma exposure rates
0rR/h)

Gamma Gamma
exposure exposure rate

rate at I m at the surface

Range of gamma
exposure rate
during scan

0,R/h)

l 649 Across street from 5439
and 5447 Military Road

Reservoir State Park
(NW corner of Military
Road and Highway 3l)

Military Road -400 ft
north of Highway 3l
(both sides of creek)a

2924 Military Road

6560 Niagara Falls Blvd.

Walter S. Kozdranski
Co., Inc., 1865
3rd Avenue

Nuts and Bolts
Products, Inc.,
2l l5 3rd Avenue

Save-Rite Discount Store.
4301 Military Road

Louie's Place, 4509
Military Road

46ll and 4613 Military Road

Prince of Peace Church,
Military Road (Rectory,
908 N. Military Road)

Metropolitan Life and
National Fuel, 1329
N. Military Road

t3-29

r4-60

t4-29 .

34-t40

r7-86

l7-86

t7-63

l3-51

r7-57

1743

29-77

r349

5 l

52

53

54

55

56

57

58

59

60

46

2920

34

26

49

29

b

b

43

20

140

7 l

86

43

43

26

43

77

49

"B. A. Berven, Results of Radiological Measurements Taken near Junction of High-
Yy 1! and Military Road in Niagara Falls, New York, OakRidge National Lablrato-ry,
ORNL/RAS A-85 I 42 (December I 985).

DReading not taken.
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Table 6. Results of the gaarmt exposure rate measurements outdoors

in Grand Island-Tonawandl srel

Gamma exPosure rates
0rR/h)

Anomaly
number [,ocation

Gamma Gamma
exposure exPosure rate

rate at I m at the surface

Range of gamma
exposurc rate
during scan

0rR/h)

492l6 l Kelly's Country Store
3l2l Grand Island Blvd.

Mobil Service Station
1685 Grand Island Blvd.

3060 Grand Island Blvd.

3050 Grand Island Blvd.

3044 Grand Island Blvd.

KOA Campground
25?0 Grand Island Blvd.

29

140

57

5 l

l7

a

tt-29

29-160

I l-57

l3-51

t2-17

62

63

64

65

66

9

29

34

3 t

l 3

"Reading not takcn.
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Table 7. Results of the gomms-exPmure rate measnrements outdoors
- - 

fli"g"ta Falls, New York

Gamma exposure rates
(,rR/h)

Gamma
exposufe

rate at 1 m

Gamma
€xposure rate
at the surface

Range of gamma
exposure rate
during scan

tuR/h)AnomalY
number Location

68

69

70

7 l

72

13

74

75

16

17

78

79

80

81

t743

57
g-23b

'9- l7c

29-57

1?-34d

37

2949

29-5r

l6-37

2t-51

l3-91

e

29-9r

l lJ l

11-57

1 1-57

18-160

29-86

51

43t7
67 SE corner of Cudaback

and Portagc Road

Between'245 and 251 Portage Road

Niasara Falls High School'
" 

Pi"" St"", and Portage Road

1318-1324 Portage Road

Harris and Lever Florists'

Portage Road

5?4 Portage Road

NW corner Ferry Avenue and

Portage Road (ProbablY

504 Portage Road)

ProoertY between 434 Portage- 
noua and 1338 Niagara Street

368 Portage Road

355 Portage Road

256 Portage Road

Between 242Portage Road and

PaYne's Floor Covering

200 Portage Road

Opposite 5704 Buffalo Avenue

6901 Buffalo Avenue

Region fl

Region f2

Region f3

Region f,4

?723 Buffalo Avenue

5512 Buffalo Avenue

t

gb

go

29

34d

a
l?d

a

a

23b

l7a

57

82

83

29

29

15

23

29

e

29

11
16
l6
86

57

a

49

5 1

37

5 1

9 1

e

9 1

7 l

51

51

160

86

a
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Table 7 (continued)

Gamma expooure rates
(PRlh)

Anomaly
numbcr location

Gamma
exposure

rate at I m

Gamma
exposure rate
at the surface

Range of gamma
exposure rate
during scan

0rR/h)

84 Buffalo Avenue (230 ft west
of 53rd Street)

Occidental Chemical Co.p.,
Buffalo Avenue

Opposite ALOX Corp.,
Buffalo Avenue

Buffalo Avenue (east side of
Hyde park interscctionf

Buffalo Avenue opposite SOHIO
1920 Buffalo Avenue

Buffalo Avenue opposite
Carborundum Corp.

2434 Willow Avenue

2430 Witlow Avenue

3017 Lewiston Road and
property on south side

4831 l-ewiston Road

4842 l-ewiston Road

Intersection Rankine Road and
Lewiston Road (west side)

Intersection McKinley and
Lewiston Road (west side)

2919 Porter Road

2923 Porter Road

Corner of Pine Street and
29th Street (Wilson
Farms Store)

85

86

43

43

l 9

t 9

t 7

l0

a

86

t943

t743

r7-86

l4-71

r0-29

l l 0

29-tr0

t4-57

t+i29

57

E6

43

r4-{.3

r4-43

34

a

l  l -51

88

89

90

9 l

92

93

94

95

96

97

98

99

100

3 l

l l

a

a

a

l 4

l 4

7l

29

l l 0

l l 0

57

29

57

E6

43

43

43

34

a

5 l

a

a

29

'Inaccessible - private property.-uamma exposure rates due to brick on side of school.j_Gam-ma exposure rates due to brick iuifii"g on side of street.

:ff:lTirTf?"::f""" 
*itn e'""rL l*oJt r'""1 ;i ilil;s.

tB. A. Berven, Res,ulls of Radiological Measurements Taken

K{',#r';;!,^?',##lgfji";",'N;;;;-;^f ";{#"ii,;{":io*l:^W,
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Table 8. Results of biased soil sample analylis on the

south side of Pletcher Road (NF002f

Radionuclide concentration
(Pci/g)

AnomalY
number

Lncationbr
(fo Sample

Depth
(cm) 226Aud 23211td 238gc

I

2

3

4

5

6

7

8

9

l 0

1 1

t 2

t 3

t 4

1 5

l 6

t 7

1 8

19

20

2 l

22

23

2200

2950

3950

4080

4300

4880

5'175

6460

6875

7025

7138

7192

7312

7340

7407

1452

7525

7500

79r5

7927

8343

8628

8960

0-1 5

0-15

0-15

f

f

0-15

f

0-15

0-1 5

0-15

f

f

0-15

f

f

0-15

f

0-l 5

0-15

f

f

0-15

0-15

2 8 + 1

7 l  t 2

6 4  t 2

f

f

7 7  ! 2

f

3 7  t l

3 7  + l

3 5 t l

f

f

4 2  ! l

f

f

12 !  0.3

f

29 + 0.6

8 8  t 2

f

f

7 2  x . l

439 + 10

4.0

1 .9

1 .5

f

f

2.0

f

1 . 1

1 .4

1 .6

f

f

3.1

f

f

1 . 1

f

2.r
2.4

f

f

2.r
5.0

NF002812

NF002BI3

NF002B14

f

f

NF002BI6

f

NF002B18

NF002B17

NF002819

f

f

NF002B23

f

f

NFOO2B9

f

NF002BI1

NF002810

f

f

NFOO2B2

NFOO2BI

0.91 t 0.7

0.60 t 0.5

0.71 t 0.4

f

f

9.79 + 0.9

f

9.79 + 0.3

0.96 t 0.6

9.63 + 0.3

f

f

L.4 + 0.1

f

f

0.55 t  0.1

f

0.95 t 0.5

1.0 + 0.6

f

f

0.99 t I

<4.1

aBiasedsamplesaretakenfromareasshowntohaveelevatedgammaexposurefates.
blocations oi soil samples are shown on Fig' 2'

cscanning east from Creek Road'
dlndicated counting rt;;; i:^;;1h" 95% confidence level (!26'|

cAnalytical error of .;;;;";t results is ( t 5% (959o conlidence level)'

rNot sampled.
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Table 9. Resurts of biased soir sampre enatysis on the north side ofPretcher Road and south side ofbrd pr"i"t"iio"a rNroozr

Radionuclide concentration
(pci/e)Anomaly

number
Locationb'c

(ft; Sample
Depth
(cm) 226p"d 23211d 23Egrc

24 746

25 1169

26 1298

27 1488

2E n33
29 x63
30 2$O
31 2768

32 284/

33 6t7O

34 Old Pletcher Road
490 fcet east of
KOA entrance

35 Old Pletcher Road
570 ft east of
KOA entrance

f

NFOO2B3

NFOO284

NFOO2B6

NFOO2BT

f

NFOO2B8

f

f

NF002Bl5

f

NFOO2B5

f

o-15

0-15

0-15

0-15

f

0-15

f

f

0-15

f

Gl5

f

2 3  + 2

3 3 + l

39 + 0.5

5 3  + 2

f

33 + 9.5

f

f

25 + 0.6

f

1 2 0 + 4

f f

0.90 + 9.4 1.3

1.2 + 0.4 t.4
0.83 + 9.5 1.8

0.58 r 0.4 1.5

f t

l . l  + 0.5 2.4

f f

f r
0.75 + 0.3 1.3

f r

<0.99 3.0

'Biased samples are taken from areas shown to have elcvated ganma exposure rates.olocations of soil samplcs are shown oo fig-- Z.
lScanning west from Aarold Road. 

-- - -c-

alndicated counting error is at the 95% confidence level ( + 26;.cAnalytical error of measurement results is < + 5% (95% confiJcnce level).rNot sampled.
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Table 10. Results of biased soil sample analysis in the
Lewiston, New York, area (NF002f

Radionuclide concentration
(pci/e)

Anomaly
number Locationb

Depth
Sample (cm) 226puc 23271rc 23tgd

36

37

961 Ridge Road

House between 889
and 913 Ridge Road

1084 Ridge Road

Circle gravel drive
south side Ridge
Road at TP45

l0l I Upper Mt. Road

783 Upper ML Road

789 Upper Mt. Road

789 Upper Mt. Road

738 Upper Mt. Road

4977 Creek Road

4979 Creek Road

4945 Creek Road

Junction of Highways l8
and 104 (NE side of
104 and l8)r

4986 Creek Road and
adjoining lot

NF002850 0-10

ee

NF002B5l 0-10

NF002852 0-10

0.61 + 0.1 4.3

ee

0.32 + 0.1 7.0

0.71 + 0.3 t3

6.0 + 0.2

e

7.6 + 0.2

16 + 0.6

38

39

40

4 l

42

43

44

45

46

47

NF002858 0-15

e e

NF002B56 0-15

NF002857 0-5

NF002855 0-15

e e

e e

e e

NF002B53 0-15

24 + 0.4

e

l l  +  0 .5

t4 + 0.4

9 2 + 5

e

e

e

1 8 0 + 3

0.29 + 0.1 24

e e

45 + l0 9.3

16 +  3 .0  13

560 + 180 70

e e

e e

e e

0.60 + 0.4 o.g7

48 NF002B54 0-10 26 + 0.6 0.74 + 0.2 22

"Biased samples are taken from areas shown to have elevated gamma exposure rates.olocations of soil samples are shown on Fig. 2.clndicated counting error is at the 95Vo confidence level ( + 2o1.oAnalytical error of measurement results is ( + 5zo (952o confidence level).eNot sampled.
rB. A. Berven, Results of Radiotogical Measurements Taken at Junction of Highways 18

ry 104 in Niagara Falls, New york, oak Ridge National Laboratory,
ORNL/RASA-85/40 (December I 985).
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Trble 11. Resulb of biased soil snmplc rndyEts nortrcest of

NilS3rt Falls rrea NHn2f

Radionuclidc oonccntrotion
(pci/g)

Anomaly
number Locationb Samplc

Dcflh
(cm) 226Rg" 8mc 23Cud

5 t

49

50

52

53

54

Across strcct from 5439
and 5,14? Military Road

Rcscrvoir Statc Park
(NW corncr of MilitarY
Road and HighwaY 3l)

Rcscrvoir Statc Park
(NW corncr of MilitarY
Road and HighwaY 3l)

Military Road 
-400 ft

north of HighwaY 3l
(both sidcs of crcck)'

Military Road -400 ft
north of HigbwaY 3l
(both sidca of crock)

Military Road ''100 ft
north of HigbwaY 3l
(both sidcs of crcck)

2924 Military Road

6560 Niagara Fals Blvd.

Walter S. Kozdranski
C-o., Inc., lE65
3rd Avcnuc

Nuts and Bolts
Productc, Inc.,
2l15 3rd Avcnue

Savc-Ritc Discount Storc'
4301 MilitarY Road

Louie's Placc,
4509 Military Road

46ll and 4613 MilitsrY
Road

Princc of Pcacc Church'
Military Road (Rcctory'

908 N. MilitarY Road)

Mctropolitan Lifc
and National Fucl'
1329 N. MilitarY Road

NF002835

NF002837

NFOO2B3E

NF002B33

NF002832

NFOO2BJ4

NF002830

NFOO2B4?

NF002B4t

NFM2B49

NFM2B35

f

f

f

NF002B3l

o-15

(Fl0

0-15

0-10

0-10

o-10

0-10

Gl0

Gl0

0-10

5-15

f

f

f

o-10

3.? i 0.1

2.8 r 0.09

19 t 0.5

4 0  r l

7.2 t O.l

lE r 0.9

r 0.4

r 0.1

i 0.6

0.92 r 0.4 ,.1

0.90 r 0.2 2.4

0.83 r 0.1 lt

0.62 t 0.3 4.7

0.97 r 0.3 6.0

0.68 r 0.7 19

4 5  r l 0  l 0

0.69 + 0.4 2.t

0.E5 t 0.6 33

0.53 * 0.2 l.l

0.45 r 0.2 8.7

f f

f f

f f

o.El r 0.2 l l

t2

3.7

36

55

56

s7

5E

1.2 r 0.04

9.2 r 0.3

f

f

f

13 a 0.4
60

.Biascdsamplcsarctakcnfromarcaschowntohavcclcvatcdgsmmacxposurrrat6.
blocations of soil samplcs arc shown on Fig' 3'

"Indicatcd counting crror i$ at thc 95% coofidoncc lcvcl ( t 2o)'
teoJyti."f 

"r., 
ol mcasurcmcnt rcsults is < t 5% (95% conlidoncc lwcl)'

.B. A. Bcrvcn, Results of Radiological M"asurer*nts Titcen rua, Jutrction of Highway 3I and Military Road tn Niagata

Falls, New York, Ot*RidgJN;;;"1-hboratorv' ORNL/RASA-t5/a2 (Doocmbcr l9E5)'

rNot samplcd'



31

Table 12. Results of biased soil sanple analysis in

Grand Island-Tonawanda area (NF002f

Radionuclide concenration
(Pci/s)

AnomalY
number Locationb SamPle

Depth
(cm) 226Auc 2326c 238Ud

0-10 3.3 t 0.08 5 . 9 t 1 2.9

t .2

6 l

62

Kellv's Country Store'
li2t Grand Island Blvd'

Mobil Service Station'
1685 Grand Island Blvd'

Mobil Service Station,
1685 Grand Island Blvd'

Mobil Service Station'
1685 Grand Island Blvd'

3060 Grand Island Blvd'

3050 Grand Island Blvd'

3044 Grand Island Blvd'

KOA CamPground,
2570 Grand Island Blvd'

NF002844

NFOO2B39A
(dirt)

NFOO2B39B
(rock)

NF002B40

NF002843

NF002B42

e

NF002841

0-10 1.4 t 0.06 l'3 t 0'3

0_10 6.1 t 0.2 9.6 + 2.0 6.0

0-15 2.8 t 0.08 3'2 t 0'8' 2'8

o-15 25 + 0.5 39 t 9 26

0-10 3.2 t 0.06 5'9 t I 3'7

g a g G

0_15 2.o t 0.2 1.9 + 0.4 t.j

63

64

65

66

"Biasedsamplesaretakenfromareasshowntohaveelevatedgammaexposurerates.
blocations of soil samples.are t"*:.:"-I1*.f^-^- ,.o"r ( +2o\.
"iffi:i#$ffi;;;iJ", ri" qsE, *,,fid"o"" revel (t2o).
dAnalytical error of ;"**;; results i, itSq" (95% confidence level)'

eNot samPled.
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Table 13. Reults of biased soil stnple rnelysis itrNir$m Fa[s, New yo* (Ni002f 
,

Aaomaly
numbcr Lcationb

Radionuclidc oncctrtratio!
(pcile)

Sanph
Dcdh
(cn) uRa" 23tltc ,3\-r

67 SE corner of Cudaback
and portagc Road

Bctwecn 245 aod
257 portagc Road

Nrg8ara Fa[s High School,
Pinc Strcct and
Portagc Road

t3lE-1324 portagc Road

Harris and Lcver Floristr,
Portagc Road

574 Portage Road

NW corncr Fcrry Avcnuc aad
lgrt"gr Road (probably
5O{ portagc Road)

Propcrty bctwcco 434
Porragc Road and l33t
Niagara Strcct

368 Portagc Road

356 Portagc Road

256 Portagc Road

Bctwccn 242 portage Road
and Paync,s Floor
Covcring

200 Portage Road

oppoeitc 5704 Butlalo
Avcnuc

6901 Buffato Avcnuc
Rcgion fl

6901 Butfalo Avcnuc
Rcgion ll

6901 Buffato Avenue
Regions f,2, 13,
and {4

NF002B2t

c

c

0-t5 6.5 + 0.2

G

e

0.,17 t 0.3

G

c

5.3
68

69

70

7 l C

c

c

e

Q

c

c

c

G

e

e

c

G

c

c

c

72

73

74

75

76

77

78

79

80

8 t

e

G

G

NFM2822

NF002823

c

NF002827

NFOO2B25A

NFOO2825B

c

c

c

c

c

NFU)2B26

c

G

a

3 6 t l

5 t t 2

c

t2 r 0.3

5 7 t t

19 r 0.7

G

C

Q

c

0.68 t 0.4

0.45 r 0.3

c

o.u x.0.2

0.6t r 0.4

0.77 r 0.1

c

c

c

C

0-t5

o-t5

G

Gl5

0-15

0-15

c

82 7723 BuffaloAvcnuc

83 5512 Buffalo Avenuc

84 Buffalo Avcnuc (230 ft
wcst of j3rd Strccr)

E5 Occidcntal Chcmical Corp.,
Buffalo Avcnuc

86 Oppocitc ALOX Corp.,
Buffalo Avcnuc

32

45

52

t 8

c

C

C

G

c

c

c

G

c

e

c

c

G

0-15

c

29 t 0.5

e

0.5t t 0.3 26
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Trble 13 (contlnued)

Radionuclidc conocntration
(pci/g)

Anomaly
number locationb Sample

Depth
(cm) 2xRac 231Itc 23\Jd

88

Buffalo Avenue (east side of
Hyde Park intcrsoction)r

Buffalo Avenue oppositc
SOHIO

1920 Buffalo Avenue

Buffalo Avenue opposite
Carborundum Corp.

2434 Willow Avcnue

2430 Willow Avenue

3017 kwiston Road and
property on south sido

4E3l Lowiston Road

4842 kwiston Road

Interscction Rankine Road and
Irwiston Road (west side)

Intorsection McKinley and
Lewiston Road (west side)

2919 Portor Road

2923 Porter Road

Corner ofPine Strcet and
29th Stre€t (Wilson
Farms Store)

NF002824

NF002B28

e

NF002829

NF002846

NF002845

c

2.3

l 6

e

4E

7.0

3.7

G

e

G

G

c

G

c

c

Q

c

e

€

c

e

c

c

e

€

c

€
e

o

e

c

e

e

c

e

c

c

c

0-15

o-15

c

&15

0-15

0-15

e

1 5 0 r 4

lE r 0.2

e

5 5  1 l

7.7 + 0.3

4.1 ! 0.2

e

0.92 r 0.5

0.74 x. 0.2

G

0.40 + 0.3

2 0 r 5

9.E x .2

Q

89

90

9 l

92

93

94

95

96

91

98

99

100

"Biased samples are taken from arcas shown to havc elcvatcd gamma cxposure ratcs.
blocations of soil samples are shown on Fig. 3.
"Indicated counting crror is at the 95% confidcnce level ( t 2d).
dAnalytical crror of measuremcnt results is <t5% (gS% confidence level).
"Not sampled.
rB. A. Bcrvcn, Results of Radiological Measurements Taken near Jwrctlon of Bulfalo Avenue and Hyde Park Blvd. in Niagara

Falls, New York, Oak Ridge National Laboratory, ORNL/RASA-E5/41 (Dccomber l9E5).
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